Leishmania donovani: assessment of leishmanicidal effects of herbal extracts obtained from plants in the visceral leishmaniasis endemic area of Bihar, India.
One obstacle faced in the effective control of visceral leishmaniasis (VL) is the limited number of available treatment options. Furthermore, control efforts have been hindered further by the emergence of Leishmania resistance to many of the available drugs. In this study, we investigated the anti-leishmanial properties of 30 medicinally important plants from the VL endemic area of Bihar, India and compared them to two available anti-leishmanial drugs (sodium antimony gluconate and amphotericin B) and two plant lectins (phytohemagglutinin and concanavalin A) on Leishmania donovani promastigotes in vitro at 24 and 48 h after initiation of culture. We identified eight plant extracts in addition to phytohemagglutinin and amphotericin B that significantly inhibited the growth of promastigotes (p < 0.03). We further studied the minimum effective concentrations as well as the effect on axenic amastigotes viability and the cell cytotoxicity on human peripheral blood of four (Agave americana, Azadirachta indica, Eclipta alba and Piper longum) of the eight plant extracts that induced significant promastigotes killing (p = 0.00098). Effect-based dose finding analysis revealed that the threshold concentration of A. americana required to eliminate L. donovani after 24h was 0.05 mg/ml. A. indica and P. longum plant extracts eliminated L. donovani promastigotes after 48 h at concentrations of 0.1 and 0.5mg/ml, respectively. E. alba eliminated the promastigotes at a concentration of 0.5mg/ml within 24h. The axenic amastigote killing response was 1.90-, 2.52- and 1.3-fold higher than the promastigote killing response with A. indica, A. americana and E. alba plant extracts, respectively. A. americana and A. indica, respectively, led to approximate 2.5- and 1.3-fold declines in mitochondrial dehydrogenase activity compared with control. E. alba stimulation resulted in an up-regulation of dehydrogenase activity (p = 0.00329). The CSA from P. longum was found to be least cytotoxic; the observed difference in mitochondrial activity was insignificant (p = 0.16314). Further studies may reveal the pharmacological significance of many of the plants with anti-leishmanial properties identified in the present study.